The Officer Basin obscures a large portion of the basement geology in Western Australia, including the boundary between the Yilgarn Craton and Musgrave Province. Methods for looking below sedimentary (or other) cover are important for investigating the prospectivity of mineral systems. This is why the Regional Geodynamics Section at Geoscience Australia is focused on applying geological and geophysical techniques to understand the geology and structure of areas covered by younger sedimentary material. Recently, this involved the interpretation of the Yilgarn-Officer-Musgrave (YOM) deep seismic reflection survey (11GA-YO1), which traverses the eastern Yilgarn Craton, the western Officer Basin, and the western Musgrave Province. The seismic transect records data to a total of 22 seconds of two-way travel time (~66 km depth) over a 484 km long profile, and provides crucial information on the structure of the crust in this area.
INTRODUCTION
The Officer Basin obscures a large portion of the basement geology in Western Australia, including the boundary between the Yilgarn Craton and Musgrave Province. Methods for looking below sedimentary (or other) cover are important for investigating the prospectivity of mineral systems. This is why the Regional Geodynamics Section at Geoscience Australia is focused on applying geological and geophysical techniques to understand the geology and structure of areas covered by younger sedimentary material. Recently, this involved the interpretation of the Yilgarn-Officer-Musgrave (YOM) deep seismic reflection survey (11GA-YO1), which traverses the eastern Yilgarn Craton, the western Officer Basin, and the western Musgrave Province. The seismic transect records data to a total of 22 seconds of two-way travel time (~66 km depth) over a 484 km long profile, and provides crucial information on the structure of the crust in this area.
Interpretation of the seismic data provided a foundation for a regional study which tested the interpretations made in the seismic data and expanded on them to create a 3D geological model. Primarily, this involved testing the seismic interpretation against gravity and magnetic data through forward modelling and 3D inversion, which is the focus of this paper.
MODELLING TECHNIQUES
This study included potential-field forward models, where the interpreted crustal geometries from the seismic data were maintained and the density and magnetic susceptibility values of the geological bodies were varied (within realistic limits) to achieve a fit with the observed gravity and magnetic data respectively. 3D gravity and magnetic inversions were also carried out to investigate the 3D density and magnetic susceptibility distribution in the region surrounding the seismic line. The inversion models were built sufficiently large (covering a volume of 408 km × 308 km × 60 km) and detailed (~6 million cells) to investigate the regional geology. Constraints were added to ensure the 3D inversions included geological information, such as the depth and extent of the Officer Basin and the depth to Moho.
CONCLUSION
Through an iterative process of seismic interpretation, forward modelling and geological model building, constrained 3D gravity and magnetic inversions were generated that reveal information on the geology and structure of the crust in the YOM region.
